Introduction
Numerous studies established prevalence rates of post-traumatic stress disorder (PTSD) following natural disasters, and several of them assessed samples having experienced earthquakes [2, 3, 8, 13, 15, 18] . The prevalence of PTSD among victims of earthquakes ranged from 10.3 [13] to 30% [2] . However, studies used different assessment instruments to measure PTSD symptoms, and the time lag between the actual earthquake and the assessment of PTSD symptoms varied considerably, from 3 months [3] to 10 years [2] . Furthermore, many of the studies on victims of earthquakes were conducted in groups that were highly selective or small or both. Thus, it was difficult to test which characteristics of the affected people predicted PTSD across the whole population, and the statistical power for testing the predictive value of different variables in multivariate analyses was often limited.
Research findings on the role of gender and age in the prediction of PTSD symptoms following earthquakes are inconsistent. Some studies showed gender differences in the frequency of PTSD symptoms with women reporting more symptoms than men [1, 7, 10] , whilst other studies found no such differences [9, 17] . With respect to age, Carr et al. [7] , and Lewin et al. [14] identified higher levels of PTSD symptoms after an earthquake among middle-aged and older people, while Kato et al. [11] found that earthquake victims older than 60 years showed significant decreases in post-traumatic symptoms between the third and eight week after the earthquake, which did not occur in a younger group. It remains unclear to what extent the inconsistencies between studies reflect true differences between the samples studied or are due to the different methodologies used. In any case, more systematic data is required to understand the role of socio-demographic and other variables in the prediction of PTSD following earthquakes.
On October 31st and November 1st, 2002, two earthquakes struck the sparsely populated region of Molise in Southern Italy (see [24] , for an analysis of the side effects of these earthquakes). The first one measured a strength of 5.4 on the Richter scale. This triggered a sequence of smaller earthquakes lasting for several days. In the events, 30 people were killed, 27 of whom were children trapped in the collapse of an elementary school, and up to 40% of buildings became temporarily or permanently uninhabitable. Particularly the death of the school children and the strong emotional response of the local population to that tragic event were widely reported in the national and international media at the time.
A team from another central Italian region, the Marche, was sent to the affected area to support mental health care in the aftermath of the event. As part of their activities, the team organised a survey of post-traumatic stress symptoms 6 months after the earthquake.
The aim of the present study is to investigate PTSD in a large and non-selective community sample in the rural region of Molise, Italy, six months after the earthquake. In particular, the study aims to (a) screen the prevalence of PTSD 6 months after the earthquake, and (b) examine socio-demographic, event-related, and post-event variables predictive of PTSD caseness.
Methods
The population register of the five most affected villages (i.e. Larino, Colletorto, San Giuliano di Puglia, Santa Croce di Magliano, and Casacalenda) contained 20,416 names. The mental health team from the Marche selected every seventh name, which provided a sample of 2,916 individuals, and administered two self-report measures to all those individuals: one measured assessed socio-demographic variables, aspects of the event, experience of symptoms, and medication taken immediately after the earthquake, and the other measure was the Breslau short screening scale for PTSD [6] . The Breslau scale assesses seven symptoms of PTSD according to DSM-IV, and has been validated as a screening instrument against a structured diagnostic interview. The Breslau scale was presented in Italian and used as a measure for positive caseness of PTSD. Higher scores indicate a higher likelihood to have PTSD, and a cut off point of 4 symptoms has been found to be the best estimate for PTSD [6] .
j Analysis
Positive screening for PTSD was the outcome variable. Following recommendations on the original validation study [6] , a score of 4 was used as a cut-off point to identify individuals with and without PTSD.
As potential predictor variables we assessed: gender; age coded into three categories (15-19 years, 20-54 years, 55 years and over; the categorisation was based on the assumption that younger and older people might be more at risk than the middle aged group between 20 and 54 years of age); education coded into 5 categories (without qualification, primary school, lower secondary school, higher secondary school, university degree); damage to residence coded into 4 categories (no damage, habitable, partly habitable, and uninhabitable); how many of the shocks were experienced (some, only the strongest, most, or all); whether the individual was alone at the time of the earthquake or with someone else (dichotomous); whether the individual took medication immediately after the earthquake or not (dichotomous); and five short scales formed a priori from a list assessing symptoms of health problems experienced immediately after the earthquake (dissociation, hyper arousal, somatic symptoms, helplessness, and physical injury; mean scores for scale).
Respondents aged <15 and those who reported they had not experienced the earthquakes were excluded from the analysis.
Logistic regression was used to test three models. In model 1, only socio-demographic data (gender, age group, school education) were included as potential predictors. In model 2, event-related variables (damage to residence, frequency of shocks experienced, alone at the time of the earthquake) were added. Finally, in model 3, post-event variables (medication after earthquake, symptom levels of five health problems) were also included. We present odds ratios with 95% confidence intervals.
We fitted the models using R [21] using a function named polr from the MASS package for the proportional odds models.
Results
The original sample contained 2,148 individuals, representing a response rate of 73.7%. After removing 66 individuals who reported they had not experienced any earthquakes and a further 198 aged less than 15 years, data of 1,879 individuals remained. For 359 individuals data on the educational qualification were missing. Missing data were replaced with estimates based on the age and professional qualification of participants. The models tested included two variables with some missing data: being alone (39 missing) and whether medication was taken immediately after the earthquake (161 missing of whom 10 were also missing being alone). The final models were thus tested among 1,680 individuals.
The distribution of scores of PTSD, as measured by the seven-symptom Breslau screening scale, was: 0: N = 512; 1: N = 524; 2: N = 364; 3: N = 227; 4: N = 148; 5: N = 64; 6: N = 25; and 7: N = 6. Thus, 243 individuals representing 14.5% of the total sample screened positive for PTSD. The frequency of distribution of the categorical predictors is shown in Table 1 , along with the results of the three logistic predictor models. Chi squares at a significance level of 0.001 or beyond were found in all three models for gender (model 1:50.2, model 2:50.3, model 3: 16.7), and in model 3 for dissociation (75.1), hyper-arousal (56.7), and helplessness (17.0).
In interpreting the results, one should take into account that some of the categorisations represent simplifications of the categories available to respon-dents. Specifically, age group was recorded when it became clear that the differences were towards the end of the age range. Damage to residence had an additional category, i.e. totally demolished, which we merged with uninhabitable. Education was re-coded to remove some low frequency categories. The predictive models shown in Table 1 are the results of the logistic regression for predicting PTSD on the Breslau scale.
In model 1, being female and being older than 55 years increased the likelihood of having PTSD after 6 months.
The predictive power of these variables was also found in model 2. However, the addition of eventrelated variables such as the damage caused to the own house did not increase the likelihood of positive estimates of PTSD (shown in Table 1 ).
In model 3, female gender, and having more symptoms of dissociation, hyper-arousal, and helplessness were all independent predictors of a higher likelihood of positive cases of PTSD after 6 months. Also, the tendency of people with higher school education to have lower rates of PTSD, that was already apparent in models 1 and 2, reached statistical significance in model 3.
The values of Nagelkerke's pseudo r 2 for the three models in Table 1 are 0.037 for models 1, 0.042 for model 2, and 0.190 for model 3. Thus, the inclusion of symptoms of health problems experienced immediately after the earthquake yielded the model that explained the highest amount of variance of positive PTSD caseness.
Discussion
The screening scale used in the current study estimated a prevalence of PTSD of 14.3% 6 months after the earthquakes. This finding is in line with some previous studies reported in the literature. Lai et al. [13] found prevalence rates of PTSD of 10.3% ten months after the earthquake, while in Onder et al.'s study [18] , 11.7% of the affected community presented PTSD, 3 years after the earthquake. A few studies reported higher prevalence rates [2, 3] . These studies, however, assessed individuals after shorter periods of time following the earthquake [3] , or used different methods of assessment [2] . For instance, in Bland et al.'s study [2] , criteria for PTSD were based on an affirmative answer to one of only two questions. The analysis of socio-demographic variables yielded results consistent with the literature [7, 9, 12, 14, 23] . Female gender and age more than 55 were associated with a higher probability to screen positive for PTSD. According to Anderson and Manuel [1] , one potential explanation for the higher PTSD rate in women is their greater tendency to express and report emotions, in particular feelings of fear. The finding that individuals above 55 years of age were at greater risk of PTSD may be seen in the light of previous studies showing that older people are more vulnerable to psychological symptoms after trauma, possibly because they might have fewer social and economic resources to cope with adverse events than younger people or have a reduced flexibility to adjust to a changed situation following a traumatic event [20] . Like younger people, those with higher school education may have more potential to cope with traumatic events resulting in lower PTSD rates. The association between high education and lower risk for PTSD has been found in previous studies [5] .
When event-related variables were added (Model 2), none of the additionally considered predictors (damage to residence, frequency of shocks, and being alone at the time of the earthquake) increased the likelihood of PTSD after 6 months. Therefore, the addition of objective aspects of the experience of an earthquake did not increase the power of the model. However, the explained variance in PTSD increased when symptoms experienced after the earthquake were also considered in the model (Model 3). Symptoms of dissociation, hyper-arousal and helplessness, experienced immediately after the earthquake statistically contributed to the prediction of PTSD symptoms six months later. That initial psychological symptoms increase the likelihood of having PTSD later has been previously established in the literature [3, 4, 16] . In our study, the finding may suggest that such initial symptoms have a tendency to persist over time. The association of initial symptoms and positive PTSD caseness may however also be influenced by a memory bias: people with symptoms after 6 months might be more likely to remember and report symptoms in the past than those who feel symptom free at the time of the interview.
The current study has several limitations. Firstly, although the response rate of 70% is high for this type of research, there remains a non-response rate of 30% and a response bias may have influenced the findings. Secondly, we used only a screening scale to establish positive PTSD caseness, and such a scale captures PTSD symptoms irrespective of whether they are due to experiences during the earthquake or other traumatic events. Thus, it is impossible to distinguish the prevalence of PTSD specifically due to the experience of the earthquake or other traumatic events experienced. Thirdly, we assessed only a small number of potential predictor variables. Specific strengths of the study are the large sample size and the substantial statistical power facilitating the interpretation of negative results, the relatively high response rate, and the strict application of a random sampling methodology.
Whether the PTSD prevalence rate of 14.3% is seen as high or low depends on the comparison and expectation. As compared with other studies following earthquakes, it is rather at the lower end of the spectrum. One might speculate that the earthquake was too weak to have a larger impact on the mental health of the affected population and/or that the social cohesion and community support in that central and rural region of Italy prevented higher rates of lasting mental distress [19] . At the same time, the number of people with PTSD symptoms still presents a public health problem and may justify considering specific health care interventions [22] . The risk factors identified in the present study, in particular female gender and immediate symptoms of psychological distress, could potentially be useful for screening exposed individuals for appropriate treatments.
Conclusion
The prevalence of PTSD in a representative sample of individuals having experienced earthquakes in a rural Italian region was 14.3%. Among men, people aged under 55 years of age, and those with higher school education this prevalence was lower. The amount of variance explained by these variables (gender, age, and education) was relatively low, but the consideration of symptoms experienced immediately after the event enabled a better understanding of the risk factors likely to increase PTSD 6 months later. In particular, symptoms of psychological distress were found to identify people at higher risk and, thus, may be a reason for health care interventions.
